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Arizona State University, which discovered
the compound.
The promise of these and other possi-
ble disease-fighting compounds beneath
the ocean's surface emphasizes the impor-
tance of protecting biodiversity. Many
environmental groups have turned their
attention to oceans because human activi-
ties are harming the seas. Some of these
activities include wetlands destruction,
overfishing, discharge of chemical pollu-
tants, and dumping trash into the oceans.
Groups such as The Audubon Society's
Living Oceans Program aim to reform laws
concerning marine and fisheries manage-
ment for stricter regulations and more pro-
tection. One such law, the Magnuson
Fisheries Conservation and Management
Act, manages living marine resources and
is up for reauthorization.
Persian Gulf Puzzle
In addition to its military outcomes, the
1991 Persian GulfWar gave rise to a pub-
lic health puzzle that may take years to
solve. At the end of a workshop in
Bethesda, Maryland, on April 27-29, a
blue-ribbon panel convened by the NIH
Office of Medical Applications Research
concluded that more research is needed to
unravel the mystery ofwhat is being called
"GulfWar illness."
At the workshop on "The Persian Gulf
Experience and Health," a multidiscipli-
nary panel compiled by the National
Institutes of Health heard evidence from
environmental and occupational health sci-
entists, military physicians, epidemiolo-
gists, and a number of Persian Gulfveter-
ans and family members on what Major
General Ronald R. Blanck of the Walter
Reed Army Medical Center described as a
"prolonged, nonresolving illness arising in
soldiers either during or after deployment
to the Persian Gulf. . .,
The working case definition includes
three major criteria-deployment to the
Persian Gulf between 8 August 1990 and
31 July 1991; the onset of a persistent,
relapsing, debilitating illness severe enough
to reduce or impair ordinary activity for at
least six months, and the exclusion ofother
known clinical conditions that could
account for symptoms, which include
severe fatigue, respiratory symptoms,
unremitting diarrhea, sleep disturbances,
irritability, and incapacitating joint and
muscle pain.
More than two dozen presenters and
an often vocal audience discussed the fac-
tors that complicate accurate diagnosis of
Persian Gulfveterans' illnesses. First, little
baseline health data were collected among
troops before deployment, and monitoring
of their exposures to environmental toxins
did not begin until months after the fight-
ing. For example, collection of air quality
data started months after many of the oil-
field fires had been extinguished, and
administration ofblood tests to determine
types ofexposures the soldiers received was
erratic at best.
Second, no well-designed epidemiolog-
ic studies have been done to link GulfWar
exposures with the reported illnesses. The
different military branches, the Veterans
Administration facilities, and civilian
physicians have followed different proto-
cols in evaluating undiagnosed Gulf War
illness.
Third, no single or multiple etiology or
biological explanation for the reported
symptoms has been identified from the
data available, although the panel empha-
sized that many veterans are in fact becom-
ing sick and that the environment of the
GulfWar contained many potential causes
for these illnesses.
Over 700,000 troops, mostly from the
United States, fought on dry terrain in
Kuwait and Iraq, where powdery sand,
often permeated with pesticides, was con-
stantly being blown and stirred by heavy
equipment. The attitude of local oil and
chemical industries toward the environ-
ment is casual; the Persian Gulf is one of
earth's most polluted bodies ofwater.
In late February 1991, retreating Iraqi
forces detonated oil wells, and dense
smoke covered much ofthe area. Crude oil
poured from broken pipes, and, with water
scarce, troops routinely went two weeks or
longer between showers or fresh clothing.
To quell the dust, the Army poured thou-
sands ofgallons of oil around living quar-
ters, working areas, and even hospitals.
When the desert nights turned cold, troops
warmed confined spaces by burning diesel
oil in commercial heaters designed for
kerosene, probably resulting in elevated
concentrations of sulfur dioxide, nitrous
dioxide, nitric acid, sulfuric acid, ammoni-
um sulfate, carbon monoxide, lead, and
respirable particulates.
Investigators also attribute the illnesses
to factors ranging from depleted uranium
used in tank armor and armor-piercing
weapons to the chemical and biological
weapons Saddam Hussein boasted about.
Botulinus and anthrax vaccinations given to
troops on a sometimes accelerated schedule
are also suspect, as well as pyridostigmine, a
prophylactic drug taken by some troops to
block anticipated neurotoxic agents. Some
believe American personnel may have been
vulnerable to unusual forms of infections
endemic in Southwest Asia that are unfamil-
iar toAmerican clinicians.
The Walter Reed Army Hospital report-
ed 7 of 10 patients with Persian Gulfillness
had an unusual, intestinal form of infection
by Leishmania tropica, a parasite that usually
infects the skin. Alan J. Magill, a physician
at Walter Reed, hypothesized that leishma-
nia was spread by the ubiquitous sand flies,
and may cause a spectrum of illnesses,
including a chronic form caused by reactiva-
tion long after exposure. "It is unlikely that
our group -has diagnosed all or even the
majority ofpotential infections," he said.
Still other researchers are pointing to
factors such as fear of chemical, biological,
and nuclear weapons as a possible explana-
tion for the illnesses. The panel concluded
that GulfWar troops experienced "unprece-
dented stress" due to anxiety about possible
chemical and biological warfare intensified
by false alarms from oversensitive detection
devices. Although the typical symptoms of
post-traumatic stress disorder were not evi-
dent, a higher percentage ofsoldiers in the
National Guard and reserves appeared to
have acute anxiety expressed as physical
symptoms.
The workshop panel urged the Depart-
ment of Defense to consult outside experts
in developing plans to measure environmen-
tal health factors in future military actions.
As of February 1994, approximately
16,000 veterans had been enrolled in a
Persian Gulf Registry for war-related health
problems established by Congress at the
Centers for Disease Control. In May, the
Pentagon announced that it will begin
administering standardized tests on hundreds
ofveterans to determine if there is a single
cause for the reported illnesses. Stephen
Joseph, assistant secretary of defense for
health affairs announced May 12 that the
purpose ofthe study is to move "as quickly
and as intensively as we can to provide a
diagnostic explanation, veteran by veteran,
for the symptoms they're describing."
Dangerous Dyes
Frequent contact with chemicals in various
cosmetics and hair dyes may cause serious
health problems, according to recent stud-
ies. Researchers have found that female
cosmetologists who regularly use chemicals
while pregnant nearly double their risk of
miscarriage. Other studies have also linked
the regular use of hair dye with increased
risks ofcancer.
A survey of 8356 licensed female cos-
metologists ages 22-36 was conducted in
North Carolina between 1983 and 1988.
The main analysis was restricted to 96 cos-
metologists who had a spontaneous abor-
tion and 547 cosmetologists who had a
single live birth, all ofwhom worked full-
time in cosmetology or in other jobs dur-
ing the first trimester of pregnancy. The
results revealed associations between mis-
carriages and the number of hours worked
per day in cosmetology, the number of
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A need to go natural. New evidence shows chemicals in hair dyes may con-
tribute to miscarriages and cancer.
chemical services performed per week, the
use of formaldehyde-based disinfectants,
and work in salons where nail sculpturing
was performed by other employees.
The study, conducted by Esther John,
an associate professor of epidemiology at
Stanford University School of Medicine,
and David A. Savitz and Carl M. Shy, pro-
fessors of epidemiology at the School of
Public Health of the University of North
Carolina at Chapel Hill, is the first to
examine the relationship between specific
occupational exposures in cosmetology and
the risk ofspontaneous abortion. "Cosme-
tology, a predominantly female occupation
comprising over half a million women in
the United States, has received little atten-
tion with regard to potential adverse repro-
ductive outcomes," stated the researchers
in a paper published in the March 1994
issue ofEpidemiology.
Because cosmetology involves exposure
to chemical mixtures from multiple
sources, it is difficult to identify effects
associated with specific chemical agents,
according to the authors. Exposure to the
solvents found in many cosmetics has been
linked to spontaneous abortion in occupa-
tions other than cosmetology, yet uncer-
tainties remain about the toxic effects of
specific solvents on the fetus.
Although chemicals in hair dyes have
been found to cause detrimental effects on
health, the Stanford study found that the
risk of spontaneous abortion did not
increase with the number ofhair dyes per-
formed per week. Those who use hair dyes,
however, do have increased risks of devel-
oping cancers. It is estimated that about
30-60% ofpeople in the United States use
some kind ofpermanent or temporary hair
dye. Because some dye products contain
chemicals that are mutagenic and carcino-
genic to animals, there has been concern
about the effects on human health, espe-
cially because hair dyes are absorbed
through the skin during application.
Recent studies show
that although hair
dyes do not pose sig-
nificant health risks
to most users, those
who use hair dyes fre-
quently for a long
period of time have
increased risks ofdev-
eloping certain types
ofcancer.
The most recent
study, conducted by
the American Cancer
Society, found that
women who used
black hair dye for
more than 20 years
had a slightly in-
creased risk of dying from non-Hodgkin's
lymphoma and multiple myeloma. Research-
ers surveyed 573,369 women who com-
pleted questionnaires about their use of
permanent hair dye. Surprisingly, women
who dyed their hair showed a slightly
reduced risk overall ofdying ofcancer than
women who never used dyes. This study
was published in the 2 February 1994 issue
of the Journal ofthe National Cancer
Institute.
A similar study conducted by Anastasia
Tzonou and others at the Harvard School
of Public Health suggested that the use of
hair dyes may increase the risk of ovarian
cancer. The study revealed that women
who used hair dye five or more times a
year had twice the risk of nonusers of
developing ovarian cancer. Another study,
conducted in the late 1980s by Dale
Sander and colleagues at NIEHS, com-
pared a group ofleukemia patients to peo-
ple without the disease. Sander found that
the use ofpermanent and semi-permanent
dyes for 16 years or more increased peo-
ple's risk for developing leukemia."We
found risks associated with dark and
blonde dyes," she said. The results were
revealed in a presentation, but the study
has not yet been published.
The NCI concludes that because stud-
ies ofthe risks ofhair dye are inconclusive,
no recommendations to limit use can be
made. Further research is needed to estab-
lish the safety ofhair dyes.
FETAX for Neurotox
Scientists of the National Toxicology
Program are looking once again to tadpoles
for help in screening chemicals that may be
harmful to humans. Although the FETAX
(frog embryo teratogenesis assay: Xenopus)
system, using the South African clawed frog
Xenopus laevis, has been used since the early
1970s to assess morphological defects caused
by chemical exposure, researchers now hope
to use this system to examine alterations in
the developing nervous system.
According to Jean Harry, a toxicologist
at NIEHS and project officer of the intera-
gency agreement between NTP and the U.S.
Army under which the research is being con-
ducted, a goal of the program is to identify
subtle changes in function and interactions
between cells that are critical for normal
development in response to doses of chemi-
cals too low to cause gross morphological
changes. Harry says that the Xenopus frog
embryo offers the possibility of using the
developing nervous system "to target bad
actors" by enabling scientists to identify
which chemicals they should evaluate for
noncancer endpoints.
Scientists believe several characteristics
make these tadpoles ideally suited for this
type ofresearch: the system is simple, and a
great deal of information is available on the
biology ofthe developmental process; the in
vivopreparation allows for repeated measures
on the same animal during development,
exposure, and recovery; absorption ofdilute
solutions is prompt, and concentrations of
neurotoxicants in the nervous system rise
rapidy; and, most importantly, many mecha-
nisms critical in the functioning of the
Xenopus nervous system are similar to those
for mammals.
Researchers first began considering the
Xenopus tadpole as a model system for per-
turbations to the developing nervous system
when it was shown that hexachlorophene
toxicity on the myelin oftadpoles is compa-
rable to the pattern of pathology seen in
mammalian nervous systems. Hexachlor-
ophene, a chemical present in an antibacteri-
al solution used to wash newborn babies, was
shown to cause similar neurological prob-
lems in some children. According to Harry,
basic components of the nervous system
such as myelin are phylogenetically main-
tained "so aperturbation in the Xenopusmay
also be a target site in mammals."
The project will use fluorescent dyes in
transparent albino embryos to visualize
structural components of the nervous sys-
tem, major nerve tracts and brain regions,
and cellular interactions on the basis of
membrane potential. NTP scientists plan to
conduct assay tests on 14 chemicals that
have already been tested under the NTP for
teratogenesis, among them pesticides, glycol
ethers, and boric acid, ofwhich some have
tested positive, some negative, and some
inconclusive for morphological effects at
high doses. Preliminary results from these
studies should be published within the next
year.
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